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tentative guidelines for repair of concrete 

PAVEMENTS USING SYNTHETIC RESINS 


I INTRODUCTION 

I. I Necessity of repairs to Cement concrete pavements arises 
either from im'perfeclions in workmanship during construction, or as 
£: resuit (if s ll bso q uem d:i inage nr dfeterioralion. J n ceft:iFn cases 
eon von t i on a l in c i b od a 1 i f re pa ir using bit a m i j k ous m ate ria l s m a y no t 
give good, results in nil cases, and repairs with bonded cement Con¬ 
crete may ho very Lime-eonsuining due to the long «-"irrEii;g period in¬ 
volved, S ynthe Lie resin -j provide an expeditious alternative’ in Xu eh 
cases; Thorrno-selLiiig synthetic resins of epoxy and polyester type 
can he successfully used for Lhis purpose; as they combine tile 
properties pi rapid hardening, good adhesion, tough ness, good 
strength, superior chemical resistance, etc. Concrete pavements 
repaired wiLli these resins can ho opened to .traffic within 12 hours, 
Synth tide resins will at so ho found useful for speedy repair of' 
cement concrete wearing courses on bridge decks. 

1.2. Because of high cos,t■■ synthctie resins are however tipi to 
be regarded ns a primary const ruction material like cement concrete 
or any other conventional material. Their most important function 
is for emergency repair of concrete pavements, especially in ease of 
localised surface rectification., where no known cheapci material 
wi11 give the Jes5red per formu nee ■ >r - pced of exccu 1 ion. Fnr siic.1 1 
repairs, they will a ho prove more economic a j as compared to the 
alternative of providing, tlu. entire surface with a resurfacing layer. 

[J. Synthetic resins and didt euring'agents are allergenic, 
and sale bundling practices must be exercised in all resin work. 
I'he mixing settticnee for various resin components stipulated by 
ihe mail uf&ttnrer should he strictly adhered 10, us intermixing; in 
the case of some of the components could cause explosion. User 
should obtain pertinent information in this regard from the imimi- 
fact 11 rev and .comply with it fully. White the operations involved 
are basically simple and could be learnt easily, .trained personnel 
and strict quality control arc desirable to ensure proper results. 

1.4, Flicse guide line -> w e r e n p proved by (lie Cement Concrete 
Road Surfacing Committee (personiiel given below) In Lltefr meeting 
held at Cal eu it; i on the lfii.fi Dccembei 1077, 
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These were ■processed by ike Specifications & Standards 
.'onvmUtep in theii meeting held sl New Delhi on the 6th November 
1978 subject Lo certain modifications which on the authorisation of 
.he CornmjH.ce were carried nuL by Dr. R.K., Ghosh. R.P, Sikku 
md B.R. Govilid, assisted by V.R. Pliull. Ki ArunacbiiDm, M. 
DimikarJin and C,S. Pant, These were Inter approved bv the 
nxeculive Committee and the Council in their meetings held on 
24 th April and 28th October I£79 respectively. 


% matkefAls 


2.1, Synthetic Ite&ins 

2. J. i, G enera I: Syn the tic resins ar e m i 1 1 l i p I e- co mpon en t 
systems, comprising of the maid resin otunponaii mul its CUrhig 
agents which may be variously termed ns hardeners, accelerators, 
catalysts, etc. When stored separately, r e si n& and their curing agents 
retain their proper Lie:-; for a, certain period nflet manufacture which 
rnav Vfiry from a f)months to u year or more for d rife re ill resins. 
Th is -jjspe r iod. w liicJs re pi S3 enk die use fu! s to t£ ge life c) f the f e<6 n is 
known us its ^shelf life” On mixing -the components together, the 
resultant “resin Ibrmufation 5 J rapidly sLurts becoming more and 
rnore visoous. mid in idei <t verng<? k;iiipcr 1 1 1.nre cmsdi l im i s, bectimeg 
s i n wo rknblcuud unfit for Use all er Ni - iS m i n ut cs. T Lie 11 c do cl uplo 
wliich a resin formulation is usable after intermixing^ of the 
components. is called its “poMife’V As synthetic resins are 
Ihernia setting, their poi-lifc decreases with increase in temperature. 
At low tem pern t nr cs, while pol-lilc prolongs, development of 
strength would he slower. 
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Synthetic ftfSiiiH of epoxy tuid polyester gfppp are normally 
employed in concrete pavement i epuirs, Epoxy rt :-;j n.y 11 re o f d i ffc 
cut types, the prominent opes befog diglycddylethcrl ot dipheuyluU 
A ( l A iiiuy bo propane nr rtpy other group), epoxy novo lacs .and 
eliloroaEtpiiatie epnxiefl. The hardeners used with epoxy resins are 
poly sulphide polymers, polyamide an d amine add net*. The com a am 
miring agents are aliphatic or .aromatic amines. Chemically ih'c 
iesm -“epoxy” means a three me in bored rjm 1 , containing one oxvgcn 

H H " 

1 I 

and two caJ-bon nr ranged as — C O — II 

N / 

0 

ht a resin molecule, on an average, more than one cpojty group 
represent. The acute angle in the structure strains its ebevnioa] 
hood Llirough interaction, thus making the three numbered ring 
hardly reactive. 

Polyester resins are reaction products oCa puiyhvnhuc alcohol 
and m u Fisa t li rated poly basic add, Un saturated poly eater thus 
formed possesses good adhesive properties. Catalysts used with 
polyester resins to shrt the reaction me usually peroxides or Jiydro- 
peroxid e.s. B e s i d e s c a ta lysts ct r bn It n a ph Lhana te is used as a cede- 
rator to hasten the read ion started by peroxide. 

2.1.2; Factors affecting choice of the rexm system; As many 
resm systems ot varying properties arc available in each of Lite two 
broad resin groups, viz. epoxy and polyomen for any particular 
application the r&rfp system to be used should be selected with 
elite Consideration o f l he Foliowing factors; 

1.11 Lm-nrion of list imd in dim me iTifueni red a systems perform 
tliflcrendy under veryiiu; climatic conditions ainJ for dffTercnt 
types of repairs, Some rosin svUuim are more fcu's&jjjtible to mois- 
ture Lb mi olbor-;, and ean be used only in hm dry ct inures. The. 
I'iiclLp: (lf UnStliral temperature: wseUltioil is unporuml in S'-declitln of 
iIt- resin syinejii, its egimklems of thermal expansion df resin 
terminal in ns are much highei than that tff cehittht ccmci'dte. The 
thermal cpemepfiFi to l' resin-saud moruuv reduces with in crease in 
leanness .of die mix, so dial other iltingi heimi equal, resin svstem* 
with somevdiHi lowej rftfcnnal caefliciems, eiilH wiio low r yikodiv 
wh k" h Would pe i ml I L u sc i if l en i v.- r in i \ rs, Wo awl be c ivi'c ia b Je in 
^ase of locations with high range at annual rnmpernium yanitibb 
PolyesLCi resins are highly mi^rdIb[u lo lOt-dsn ire and cannoL lie 
a sc i ■ in fi re n : o I heavy ra i tiJ’a II. high wa ter i tvh te o i ■,v:.i icj - 1 1 ^ I 
pavemertts 7 ' i L-y can he considered for use only in areas'of 
lem-pernce-climate at I'aqallpusbioi sUs^eptrble to 

t2) Ambient I eanjic ml a res daring l hr period uf nse- .SirJci; pm-Sjfe of a 
pssiII syS1CL11 is ic-inperhture <1 cpendeM s the res hi system whanJil be 

so se I eeL ml t ha r :i i Ifcq e ppt-Iifti ip h t a i lied for 11 ii v *ne c t ed am - 

bieni temporal are during ihe pei ind of use. 
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Tv PC of rc-Mir—.til COt 11 in Civ-^s I lie \y\iC el’ rC|Viii U> be canied 
luli will fiJi'ii iiitliidnce ilv: rimic- OJ rcxin system. 1 uk, in c,1 - >Ll u!| 
resin-bonded. cemcm ©pncwtu repair*. ;-*io\y 3cttin& cmy system;. 
(C'Ef en6xy £ys'1«rxi yjfiI b nblyftfin Id■- nu umi 1 aIv$) n(1 n 

iiiSWot-iWeito nibl&lu:^ lire flamially veeo.mro.thiM. TUo u&& m 
polyester resins »s bonding media between (del and n$w eonercs-s )s 
ruled ."II -.ill account of tli'ei'i high omc. m.imh'.y l=' inoisiurit m 

casts' of fipair of erac.k* .by rQ^iri-fcnjtspLion, L he I ft#.-yiscosi t-y ^?{■*} 

■J yf. i til I is y.' 0 LI Id be [Ids i r;' i blcf. l=of I a rgp: s i ret l p atcli re pa i rs ;■ Eow L r 
shrinkage coeffiejem is also i .ci^hii 

( 4 > Bonn Swtwetep li&rjlfcftitf fiSSa^i cum,-t-tio and j^M merotT, and ils 

duimbiliiy—Ad - (i u Lie y : : j nd durability .of b'itiiil nf i.he resin baitpn.al 
w . i 11 1 lie' rie I nencm i u rc leu f t his sun e u ire iesse n (ml i o r sat isfm 
[ o rv repa i rs. [ n ge 11 e ra l, <tp.b xy i ss if mi m 1 1 a ye bee n o s sc r.v is I i o 

be much [ess •suftc^jiiible to Joss of bond. ^Uh .cfcment cpiere.te 
uii-.i.ji extreme optaaklfc tnaiigt- i. I? npertii ura vaiH h son 5H>"t•> vis-a- 
vlS:-poSyesler'rtSiii mixes. Low of bund is severe when the resin 
murtau ure. niiidc with pdjy^tei rosin amt aifenluia sand-.- 

Z.IJ. Properties of reams mid resin moiiiii'n; For choice oi 
tho resju system under ;mv service eoiuiiLions. manufacturers 
reccininiQiuiaiions should be obtained. Among resins of differ cnl 
m.miifiiclure. final selection should be based on laboratory 
investigations of properl-tes of f® resin rfaun-s;md mortars 

and cement concrete-resin murtm ..o in posit ea nude ' herewith 
espeomiJv in case of lyrEC-scale; works. Following properties would 
n onital I y n c ed to h e i iavestiga < e d: 


{i} pot-1 i fc bf. rOS i n kV E L ’n 1 

(il> Conijsu#ivc sirengtli, and moteture siwceptibiJiiy of 
resin-smul moniu-s 

(iiS) Bond'£irenglh flf cement concietcucsin n^?Har cuniniwliv?. 

^ S!i i -1 n ka g v a mi t her ma I o J i n i ad «rb I i c s of ris^t Mn| n:si n 

n'Lorlur 

fvi Dmubiliry aCresin niortar-cc-nucm eoncr^-eomposiiesi 

Procedures for earning out the above tests arc eiven in 
Appendix i. Ty p ica [ v n I ues to r d i fie re n L p r op e rde^ < >f r es i n sys m ma 
of epoxy anti polyester groups are given in Appendix 2 for infoT- 

mitiott. 

Where the magiiilude of the work rs >m:iLI and te.sting lacililies 
are not available, sdeci^m may be mailt un bie h-isis. of ibe eorrsi- 
d-rntions indicated in para 2,l r 2, ip conjimction wish the infor- 
mution obtained from siippliers/maiiufacturers (vide para 2.1.4) and 
their recommendations. As ml aid to selection, some ty picul resin 
iyrmuUnions, and the uses 'or whidi they may be considered, are 
given in Appendix 3. 
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2J,4. Jul'oriiiiilio?i required from resin siipplier/uiaiiufachiiTr 

11 1 N or Vicn chilli ra a n d p n) pojtiomi of t 2 k rest n sy s Lem am pone nts. 

I-} f'ype of resin system. 

p) Storage and mlxiny d trees ions, 

(4) Ha minimi:* ikhumi in lilies and i i a n d I i ng precaution's. 

(5) L.U:jhk t'ci'iVperULtjre ranpe, 

( 6 ) Shelf life. 

<7j Available lest d.im mi ream properties, e,g. pnMifc, thermal and 
sIH Jn k Api: C1 1 *I-Kcterisiies, viscosi i y, si rertyi h , rnohiure mscepi ibiIity 

(8) Adjust nicttf.s in composition for change in (enipcRtture of use, 

(9) 1 lea l distortion rempera lu re. r 

1.RJ1 Other iKilinen^ jnl'oriniiiiJoii, e.|j. and dut-iibiJity eliame- 

tcrisLies of j'-L’Hin nioriar.'i and cement co[¥cretc--rcflin mortar Linpo- 

f if .ivniUibJc). suitability lor com! it ions of use, viz. location 
climate* type of repair, cie, 

(IT) Da re- of manu fact u rc i l a he ind Eea tc ii on i tic cp nta i n er*). 

2-1.5. Storage; T he various components of the min system 
should be kept in tightly closed and appropriately labelled contai¬ 
ners. As some of the comptmenu may be volatile and/or inflam¬ 
mable, die resins should be stored in a cool, covered, protected 
place, away from any naked flames, >fo smoking should be allowed 
in the vicinity of the mils. The date of manufacture and shelf 
life should he ascertained from the manufacturer for each lot of 
.supply, and marked on the containers. Alter expiry of shelf-life, 
no material should he used without redteoking its quality through 
laboratory tests. * 

2.1.6. Hand Ii tig: Fo r repu i rs d u ri «g h ot want h er, t he resin 
components should be kept in shade and not in direct sunlight, 
Appropriate handling precautions should be ascertained from the 
manufacturer and their strict observance ensured. Adequate lire 
protection measures should be taken during mixing and placing 
operations. Smoking or use of spark or flame in the vicinity should 
not be permitted. 

Good handling practice for resin materials and mixes requires: 

(i) Wo i k i n [- i n a we] [-ven li I n 1 ed n roa (i n oa tie p f 1 a h o ra lory test sj, 

(ii) Storing l hr r^wn matci'ials bel.ow eye level. 

Ciii) Using dlsrpopiW.fi containers, equipment and gloves wherever 
feasible- I, 

Uistonimt IfemptWtUp;; )4 ihe Lemper-murc at which Uie chemical 
struck]re of-ihe resin hegin.s to change, adversely aftVc-LE mjj, it* utility as - re¬ 
pair medium. 
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fv] Avoidinj; jccidenliil.cont;u:i wit'll or Ijltnlie of I Iiibjts- lik-d 

Scratching; of hmly part 5 or c^BlaBS riljuAment shoiiliJ. be avoided- 
When w caring, sal led gloves, [’he porker should ft void lonchms 
door InmdlesTml nt.ier eq.uip|wen 14 a Inch in^y ^bsequentty bfc: 
icnichud by persons not wear ini skive* After coir, plot Lon of 
work also; C.LtinC. 03 smoking. should no I hr 'done wilLhjuc 
Washing up., 

in ilie .event of direct co n U e I with r.esin, s'u 1’d.y steps irtd icate d 
below sbouJd he immediately taken 


1 Li^ikiii of e.plU'HCI 

Add >11 IVLfUill'll 

Clothing 

Remove ike soiled ck'lLl'iins tnr ued huely. 

Ho dy 

Was 1 1 immcciiat <■'y wnil sonp :.iid wn 1 cr io 
remove he resin compound from the body. 

Eye 

Plush o', it large qua mi ties of w.-.tuf fob 

1 ovr'c 1 1 immediately lay medical attention. 


Afate ■ For clean in K pH rposc-i. ionp a h % m ter mi V *bod 1 c l he Lise dMos t of 
other solvents merely dilute Lbc redn cum pirn mb mid aid Lhem m penc- 
i rating the skin 


Solvent used for cleaning up ofcuiupiuenl should nol be used 
to remove resin products from the skin. They will tend to dry the 
skin a ml rnay cause dermatitis. Moreover, they dissolve the skin 
compounds and n3d them in penetruLmg rhe' skin, thus aggravating 
the problem. Some solvents txm La in aggressive pllenijc^ls which 
can cause burns or other serious effects on coming in contact with 
body parks. 

Many solvents sueli as ketones have low llash point mid 
preseiiL fire hazard, and call for adequate ventilation and lire pro¬ 
tection measures,. Some solvents are toxic when inhaled. Iheb use 
should be avoided. 

There is no solvent nvttcr.iul f- j r removing set r.e>m-formula- 
Lions of both polyester and epoxy type from eomniners, mixing ap¬ 
pliances etc, I low ever unsel resin from containers may be cleaned 
by : 

i j m I. st u rc uf cli i (a I p r i >u o t'l io ns of u t byl a jco I to l ana be n wne 

(i i > Mbmt iv of equal properi iojrtS s? I* eihyE .aJcohoi a ud-t o I nenc 

(iii) Toluene 

(iv) benzene 

iv) Ethyl aJeohp] 
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Oft lie above solvents, fi} and (ii) are more effective, However, as 
these solve ill-, are very easily, they should he u>ed only when 
justified. In general it is advisable to nab disposable containers; 

2 , 2 . Aggregates 

In some L ip pi ecu lions, fine und .60«se aggregates are used tor 
economy or to improve Llie perform mOe of such apniicm ions. Both 
coarse and line aggregates should be clean., hard, strong and cubi¬ 
cal in shape. Friable, flaky aggregates-or sand should hot he used. 
Alkaline aggregates should he guarded against, as Ihcy arc known 
to affect resin repairs adversely. In ail cascv the aggrcgaics shouhl 
be washed clean and he absolutely dry and neuLral at the time of 
use, 

Conrse aggregjiLc rfi ay be a ddcd in cei se of deep patc.In rep: 1 1rs 
only, the rnaxjnuun Size of coarse aggregate should be less than 
one-third the mean depth of ll-c paLch. ll Is neither desirable nor 
economical io use course aggregates larger than 25 mni size, For 
mo-sl n p pi iefd k m, s, course aggregates fir for eemen t concrete arc 
satisfactory lor u*ks in resin cohererr. A wide range is feasible 
with regard lo the grading of suitably fine aggregate for resin mor¬ 
tars. In general, aggregate for resin inorL.ir or concrete dinnld be 
uniformly graded. In resin mortars fine river sand passing IS 
1.18 mm sieve and having a lin en ess Modulus of about ( can also be 
used. Some typical gradings recommended arc shown in Table I. 


TaisI.J- I. Rlj of.lVii-Nnr-1) CistAiiiNO ruV ys 1 1 i oi* RiiSlrkSAKn Mouiai^ 


LK. Sieve Size 

E'dnc Sand 

1 Per ecii£ f li s^irija 

i 1 

Medium Sand 

Per ceil 1 Passing 

4.75 itijtl 

100. 

too 

2-. 36 mm 

100 

too 

L1& mm 

m 

100 

600 nvicmri 

95 100 

20- 50 

300 micron 

90-100 

50-60 

150 i n icron 

5—20 

20-30 


For better skid resistance of overlays for [lavements, and for 
heavy-duty wear resistant rlcKir loppjngs. special fine aggregate of 
.ihrasion-i e.odanL type such as silica .sand, hard crushed stone (c.g. 
trap), alum inu. silicon carbide, or bjad far mice slag should be pre¬ 
ferred. For use in surface t realm epj.s, the male mil should be of 
medium-fine:-size. usually between 2.00 mm and 600 microns. In 
case of resin mortar overlay-, any of the gradings given in Table I 
may be adopLed, 
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3, MIX PROPORTIONS 

3.1. lieshi Formulations 

Propcvrl Eons of Lhc different constituent lo prepare resin 1 r>r- 
mu I a l ions should be fixed depending on ibj$ curing schedule and 
satisfactory pal life for miuloor work, Duo consideralien should 
be given to temperature conditions under which Hie work will req¬ 
uire to he carried out, as well as the service conditions, including 
maximum and minimum temperature^ rainfall cte r which the fini¬ 
shed work is expected to etuei to. For poly ester resins I he quantity 
Of accelerator should be between 0,5 ml to J. 5 ml per 1.00 grams of 
resin for a mixing tempera Lure of 40°C to 10°C while for epoxy for¬ 
mulations with tertiary amine as hardener, the quantity of the ter¬ 
nary amine should be limited between 4 gms to JO gifts per [GO 
grams epoxy resin for temperature range 40"’C to 10'C. 

3.2, Stesin Mortar and Concrete 

In application's involving resin mortar or concrete, Lhe mix 
pro.porL'ionS should be such thaL the resin formulation is adequate 
to fill voids in tile aggregate and coal, the aggregate surface comple¬ 
tely. while producing a mi.x of appropriate consistency and satrshm- 
Lory finish ing pro per tics, In resin mortars, generally one part by 
weight of resin formulation is mixed with 3-5 parts by weight of 
medium to fine sand. In cu.se of resin concrete using larger maxi¬ 
mum size of aggregate, the proportion of aggregate to resin formula- 
Lion could be as high as $ii (by weighO for aggregates in the specific 
gravity range of 2,5 to 2.fh 

Since the viscosity of the resin formula Lion at the tempera Lure 
of use rfleets the aggregate;'resin formulat[on ratio, lhe ratio will 
also be influenced by flic choice of reshi system selected for the 
applies lion, for appropriate selection o the mix proportions, it is 
;i dvisa hi e t o make trial mixcs at a Lemperat u re siigh fly higher lhan 
the anticipated temperature at the time of application, If the 
'actual field temperature varies significantly from I be trial rnix tem¬ 
perature, additional field trials should be made for necessary mix 
adjustments.- 

4. Pfi It]' A RATION OI r RESIN FORMULATION, MORTAR 
AND CONCRETE 

4.1, Resin Formulation 

The different constituents of the resin should be accurately 
proportioned, using suitable weighing, or measuring devices, Special 
care is necessary in respect of constituents which need to be mixed 
in relatively smaller quantities as even a slight variation in their 

8 



IR.C : 774 279 

proportion conJd Itjffe&t the formulation eba rue tens lies 

especially with regard to pot life. 

Thorough mixing .of all the component!; of the resin is essential. 
For tlux reason, Lhe resin components should be mixed in a con- 
1 li in or wh ich has oea rly I m m i s phe r i c :i I bottom, without any shar 
comer 01 bends which may locally prevent proper mixing. Th 
components are mixed by stirring or agitation io pul them into 
solution effectively. For mrill quantities upLo one kg., spatula, 
palette knife or drniiar device may be used for the purpose. For 
larger quantities, mechanical mixing device such as a rotating 
bucket type mixer or paddle type paint mixer driven by low-speed 
electric motor may be used. VI bung slid til'd be continued till the 

formulation is hornogChous, 

fu case of manual application., the quantity to lac mixed at a 
time should noi exceed 2 kg., because of short poi, life of the rt^jns. 
Where the mixing a ml applications are mechanical, line l] nan lily 
ro be mixed fit a time can be suitably increased. Wherever possible., 
small hatches may be bandied in disposable containers, because 
cl Oa raj up is difficult and cnsLly. 

4.2, Resin Mortar ami Concrete 

For preparation of rosin mortar, fine aggregates arc added to 
the thoroughly mixed resin formulation and stirred till all tin; aggre¬ 
gate particles me fully coaled ;md the mix is homogenous. Manual 
mixing of'resin mortars wrih the help of trowel should be restricted 
to a hatch weight of 2 km Foj hu ge batches, power driven cement 
mortar mfccr may he med but should hr immediately cleaned. 

Resin eon Crete is prepared in the same manner as resin 
mortars. En ease of relatively sniff mixes, the coarse aggregate 
Should he added and mixed with the resin formulation first, follow¬ 
ed by gradual addition of line aggregates while mixing in conLlimed. 
Tins sequence will help io proveni the tendency to "balling*** in 
the mix. Mixing-should be eon tinned till the mix is uniform, 

s rii MPt r.\ i i itt'i co.vomoNiNC Eton no r and coi n 
VY| VITIM* * REPAIRS 

5.1. Synthetic-resin systems cure with an exothermic reaction 
and are thermosetting. 1'he rate of curing and the ease and 
effectiveness of application are greatly influenced by tlic tempera¬ 
ture of Ike resin systems at the time of use, the temperature of 

*Ballih^; [f coarse ay presale f adilee Subsequent n> mlkinjj of fine 

asju'eyaiu %vti It. i lie rosin fori ms I a don, I ho toil I mg of course aggregate evi lEi ilte 
irtsip b ttot uniform. :ion'i(- aggr,egii.tb p'rtEtfcJ gottiilg CoClIolL Hint sonic rtfrinirt- 
ing almost uaeonual. On 11 te coaled coarse a^gregata rtidre :i iilI mm-r misqur 
£t.as adhered, l-.-u■.I «£>:.?•*ba}line’’- Baling makes the mix nbn-homOfiCuouu, 
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surface on which Lite synthetic resin system is to be applied, and 
the temperature conditions obtaining during curing. The condi- 
ikuiii under which these systems are to he employed should be 
anticipated and appropriate provisions made in each application 
specification;. Suggested provisions arc given he low. 

5.2, Temperature Conditioning of Pavement Surface and 
Fresh Repairs 

(a) Temperature lower than ltt'C 

When Concrete and almpsphei'ic Lempcra Lures arc lower than 
lire, The temperature of Gemini concrete to he repaired should be 
raised tipto a depth of 7.5 cm so as to accelerate the hardening 
rate of the synrhetie resin system and gain early functional irse 
of the area. The cehient concrete temperature sbouidhe at lea^t 
J5 D C and preferably about 25°C, prior to application of the synthetic 
resin, Under cool weather conditions. an artificial environment 
may be created For this purpose ■■ for instil net by raving an enclosure 
heated hy circulating waiiii air, using, a source of Uniform radiant 
heat Mach ;n electric healers, or lighting lijQd W electric bulbs in 
suitable enclosures In ary event, localized heating should be 
avoided and heat provided in such a manner that the surlace 
temperature stays below AO T during Lite hardening period. 

fb) Temperature lower than : 25'''C and above 10 T 

1 n 1 h i s ra n ge o f l ei n pc it. I l i re, r e pa i r w or k with sy nth el ic res ins 
can be accomplished satisfactorily without creating an artificial 
environment provided ei suitable formula lion for low temperature 
curing is employed and a spine what increased hardening period 
can be tolerated. 

fc) Temperature exceeding 35 r f 

When the temperature Ol ecmepl con acre surface being 
repaired and uiuiosphuric tcmpccnlure both exceed 35"C, dilliciilcies 
may be experienced in mixing and application'owing to acceleration 
of "hardening rale of Lbe synthetic resin system. In these cases 
wo rk s ho id (I be s c h eduktl vv hen L h e I cm pen urn re' ; is usually Ib We r. 
for instance in curly morning hours, or the areas of repair should 
be protected from direct sunlight prior |o and during- the application 
operations. 

5.-1. Tcmpemhire Conditioning of Materials 

Rega rdless of Weather conditions under winch the application 
w made, it is advisable to condition the components of resin foruiu- 
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1 ation to 25 "C to J5”C prior to mixing. A simple method is to 
store the components indoors in a heated room overnight and to 
feiitove litem therefrom ^JLOrLly before u.sc T A quicker method 
will be to keep the compounds in ?i heated enclosure or immerse 
them in their containers in a hot weUcc baih. When cooling is 
required to provide adequate working life, the components cun be 
stored in shade or containers can be immersed in a bath of cold 
water. While the manufacturei'a’ instructions should be followed,, 
in general the fiempounds should not be heated beyond 61)'C or 
cooled below J5 : C. 

Aggregates to be used in resin nun: ii ni concrete should be 
similarly conditioned Lo ft Lempehaturc of 25^C to 35*C. Like the 
resin components, they may he warmed by storing in a heated 
room or enclosure, or with the help qf radintion. For cooling, the 
aggregates may be $p read in Cq Eh in layers or stored in the shade, 
These should not, h ow even he cooled to the extent that mixing with 
resin becomes difficult or condensation of moisture from the air 
takes place. 


6. St! R FAt: It | Mt LF A R AT fQ N 

6. T. General 

Con ere Le surface to which resin is to he applied must be 
freshly exposed concrete, free of all loose acid unsound materials. 
J lie surface must be meticulously clean and dry, and at proper 
temperature [vide para 5.2) at the time of the resin application. 
Care must he taken Umt moisture docs not rise 111 rough the con¬ 
crete due lo c a pi Nary action and collect ;il the interface of the 
concrete and the resin during curing period of die latter, 

6,2 Case I —When Removal of Concrete in Depth i& Involved 

Foi removal ofloose and imsound concrete ill depth, use of 
chisel and hammer manually or pneumatically can he adopted, 
The recess for receiving the resin mortar or concrete should he for¬ 
med to n regular geometrical shape, With its side parallel and per¬ 
pendicular Lo the joints in concrete pavement. If possible, the side 
>3h ni !d b.e gi v e n ;< slight .iliim so I hal lIl e ha sc of gtoo vc s o ft in ned 
i* somewhat wider than the top to ensure better .keying for die 
repair work. This is illustrated in Fig. I, 

flic Lop edges of l ie groove should be carefully chiselled man¬ 
ually Lo make Lhem as straight as practicable, and give the finished 
patchwork a neat appearance, if a joint cutting machine is avai¬ 
lable, 1-2 cm deep peripheral cnls at the top can be made initially 
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wiLh the stupe, and the concrete wjirii^i subsequently removed to the 
required deplh by eh i selling. Ji' pneumatic luurmieni arc used for 
removal ol concrete, they should he of me drum 10 fight weight and 
operated very carefully so Lluu m line cfhdis -ire caused in life 
exposed sound concrete due to hammering operations. 

6,3. Cast Jl —When Removal el Concrete in IJepth is not 
Required 

Th ose-surfaces or arcus which are sound, and do not; require 
concrete removal in depth,, must be thoroughly cleaned to remove 
ml, dirt/asphalt mortar droppings, weak Lijtancc etc, At joints, 
the sea 1 irug conipcund sin mld be coin pI eteiy reinoved U> expo>e cEea i 1 
sound concrete. For dust., dirt, debris, mortar droppings and as¬ 
phalt patches, scrubbing with iron brushes or sand blasting should 
be u d opt ed. O r I ca n he re m o v ed by a d e tei'gen t was! i, a tv d n n Em a l 
fat by scrubbing wit in a so I ul ion of sodium hydroxide, taking due 
precautions ijs the ha.Lidling.Qjf sodium hydroxide in view of its eor- 
™si ve ness. Ligl 1 1 ef i is el ling ft ipfo a d'ep Lb of f m m) i s b eu eft cial 
even where extraneous mutter'are not present at the surface. Chisel¬ 
ling may however, not be done where the surface has already been 
adequately sand blasted. If neither chiselling nor sand blasting cun 
be adopted, the cleaned surface may fie treated with dilute hydro¬ 
chloric add @4 kg per 10 sq, m in two applications. Sand 
blasting and chiselling arc, however, l.o be preferred over acid treat¬ 
ment. To ensure uni form cover age, acid should be spread by iron 
brushes or brooms. It is allowed to remain in contact with con- 
c re tc fbr w ben 1 1 5 min u res. A ltdr l\>a m i ng a ebon h a s c ea s e d; (ho 
surface may be finally flushed with water, together with vigorous 
scrubbing with an iron broom or brush, to remove all dislodged 
particles and other extraneous matter till all I races ol acid as tested 
by litmus paper are removed. Flushing operation should be carried 
oil! without delay since the product of reaction forms a gel., which 
would prevent bond instead of promoting it if left long on the 
concrete. 


6,4. Case I II—When Criickg are to lm Repaired 

for repair of line cracks or cracks with no edge spading, no suf¬ 
fice preparation beyond cleaning Lhe strip of concrete oil either side 
pi'the. crack is needed. In case of wider, spalled cracks, all foreign 
matter in cl ud Eng j oin l sea 1 i ng compemil d us ed to sea! them s 1 1 o idd 
be fully removed from, in and around the cracks with the help of 
rakers and chisels. Any unsound concrete around the crack should 
nku be chiselled oat, u nd a . [rape 7,o dm I notch formed at llie top 
along the crack cither by chiselling or using ji joint cutting machine. 
The prepared notch should be al least 3-4 cm deep and 4-5 cm 
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wide. For hettei, interlock (.lie boUupi width of the groove should 
he kept slightly more than Hie width ;il Llie lop. The mode of for¬ 
mat ion of the groove iw illustrated in Fig. 2. 
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6.5. J iaai Cleaning Before the Repair 

The prepared surface. recess or groove should be blasted with 
compressed ail to dean it thoroughly and made dry before the resin 
application. When compressed air is listed, it should be ensured 
iliaL the compressor has an Oil trap to guard! against the possibility 
of the surface getting contaminated with oil 

6.6. Appl ieul ion of ' Lack Coa t 

6.6. t. All resin repairs commence with the application of a 
lack coat an the prepared concrete surface, using the same resin 
Ibrm idatio n which is *e Ice! cd i l ■ r us e i n i Si e resii i mo rta r /res \ n co n - 
creic for the repairs. The tack coaL should be applied with a hair 
brush, though brooms or spraying equip men! can also he used. It 
should be ensured that the concrete surface is fully wetted. If one 
coat ifi not found enough for the purpose, e.g. when concrete is 
porous or made of absorptive material, a second coat, should be 
given. The second coat sliouid be applied while the first coat is 
Mill tacky. 

6.6.2. Normally lor one coal, of lack coat for horizontal sur¬ 
face, ns in t lie case of pavements, one coat of application is about 
1.6 mm lhick and Lhe approximate amount required is 3.2 fcg/fej? 
or 2,6 kg/lGrrA for epoxy and polyester resin formulations respech- 
vdy. 

6.6.3. Tfic material to he laid over lhe Lack coal; (whether 
ii be resin mortal or concrete, cement concrete, or simply a layer 
of sprinkled sand) should be placed in position while the tack coat 
still retains its tackiness. In case lhe tackiness is lost, another tacit 
coal should be given alter roughening the surface of the earlier tack- 
coat to cqsure good houd ing, 


7 REPAIR TECHNIQUES 

7.1. Parching of Putlmlcs* Spalkd Areas, Pop-outs, etc, 

7,U The affected portions should b.q prepared in accor¬ 
dance with the procedure described in para 6.2. If the patch is 
adjaceuL Lo a join! ? ir should be ensured with the help of form- 
work dial the sides of the joint do not get bonded while patching, 
mul the required width and depth of lhe joinL groove arc main- 
mined, This can be done by introducing w’oodcn or metal strips 
of appropriate size, after covering them with alkathene or mobil oil 
for easy removal,, and securing them firmly in i>usi.tion so that they 
do not get disturbed during repairs. 
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7.1.2. The tack coat should he applied to Lite prepared 
surface as per para 6,6. [I should be ensured that the bottom as 
well as sides Of the prepared groove are fully coated with resin 
formulation. Special on re should be paid to edges and comers 
which are more prone to be left unedated, For small sized work, 
a 2D mm hair brush may be used, 

7.1.2. Before the tack coat loses hs tackiness, resin-sand 
mortar or con Crete* depending on the depth of the patch „ should 
he placed in the grooved recess with llic help of a trowel. For 
patches thicker than 20 mm, the sand should be combined with a 
coarse aggregate having maximum size.not greater than on e-third 
the thickness of tire patch. If the patch is deeper than 5 cm, it 
should be built up in two or more layers to reduce heal build-up 
and subsequent thermal eon traction. Full compaction should be 
ensured by rod ding. The surface may be finished with a float or 
trowel, A light layer of sand should be spread over the finished 
patch. 

7.1,4. To expedite patching opera lions, if necessary l he 
area to be patched could he healed ms indicated in para m2, lack 
coa l shon!d be applied wh en the surface temp,erature has dropped 
l.o about 40''C. After application, the resin patch should be kept 
at a temperature of jQ a -4(T to accelerate curing. For this purpose., 
infra-red [amps, electric heaters* hot air blowers, electric bulbs of 
10(H) watt capacity, or any other suitable arrangement may be 
used. 


7.2. Skid and Wear lies island Layer 

7.2. L The treatment may be in two oi. .more layers depend¬ 
ing on the severity of the problem. A minimum of two layers is 
considered essential, as under heavy traffic Or severe climatic 
conditions a single layer treatment may not last long. 

7.2.2. l or the first layer of surface treatment, immediately 
after tack cent lias been applied, hue aggregate conforming to para 
2.2 should be spread uniforniily over the resin w'cl surface some¬ 
what in excess of the quantity required to cover it- After the resin 
lias hardened, the excess line aggregates should he brushed off and 
saved for reuse. The quantity of fine aggregates needed Iqra 
single layer application is of the order of 16-[7 kg. per K)Q m*df 
the surface, I ='or each s 11 bsequcni |aycr, i h e praceis repeatcd 
on the earlier cleaned layer. 

7.2.3. Treatment may conveniently be applied to one lane 
width at a.time in strips of suitable length, giving 2-3 cm overlap 
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between successive strips. Workmen should not be allowed to walk 
oyer Lite prepared surface during Hie application of the treatment 
so as U> keep it clean for ensuring .good bond. Suitable wooden 
bridges could be provided for the workmen to operate from, 

;.2A. Care should be taken to ensure that no resin gets imo 
the joints. ([ there are any cracks in the concrete surface, they 
shoilld be repaired in a coo rdance wit h t h c pro cod u vz I . ■ se |-j j> gj f k 
para 7.3, before giving surface treatment. 


7.3, Crack Repairs 

7.3, F Before ai tempting to treat tracks with resin, Lhc cause 
ol such cracks should be ascertained, If the cracks arc due u > 
gradujil subsidence ol the subgrade or sub- base course j: should be 
checked whether subsidence is likely to continue or nol ['bis cun 
be done by proof rolling wiLh a heavy roller or comparative 
load-deflection tests. If further sea Lie mem appears likely, repair 
’.vould only serve as a temporary expedient and permanent 
rectification would require dismantling the affected portions, eono 
pacting the I mind at [on adequately including redoing it with sui’Utbld 
materials wherever necessary and laying n cw concrete , ah .,i n ir . 
properly constructed foundation, 

< ? Se of set Lied areas. Lite surface profile should 
lust be corrected by pres sure grouting, .dene lit in conjunction with 
mechanical lifting ol the slabs. Mechanical lifting in con function 
wiPi pressure grouting can be used more conveniently as die surface 
level can he bettor adjusted, und much pressure is required 

mr grouting in this ease. Where tacilities for suck operation are 
not available, the depressed area might be l rented as per para 7.1 
or ^.o., depending on the amount of patching required to be done 
after the cracks are repaired. 


■7.3.3. Fine shrinkage cracks (less than 0,2 mm in width) may 
not need any treatment. Other cracks should bs cleaned and pr£ 
pared I or repair vide procetf nre given fij para 6.4. These cracks 
may then he tilled, by injecting them with suitable reshi formulation. 

, U l e expi >s ts< i crack fa c l 1 s c-a n n ol be readied, c ra ck r epa i r m a y bc 
one by pressure injection, using a low viscosity resin Proper 
ea-ack repair by injection, however, i.s practicable only ff Ihe crafts 
are thoroughly dean. , ^ 

7.3,4 For pressure injection or Idling liquid res hi into a 
aack, holes are drilled mkrthe crack at regular intervals These 
holes should be about 20 mm din. and ex Lend about £7 Lo 2^ mm 
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jclow the surface of the slab or the prepared groove as the 
;asc may be. Into Lbese holes, jiijiej- nipples or Lyre valves Die 
mnded with resin formulation. In cafro of eracks less than I min 
A'ide fur which 11 b groove has. been formed, a rapid fretting refrin 
formula lion may he applied to Lite face o I iae crack to bridge it. 
For grooved cracks, bridging may be done by filling the groove fully 
:>r partly with resin sand mortar ast is done in ease oi patching ^ bt 
spa Sled "ureas cLe. So groin Lhe crack, synthetic resin formulation 
K rlien -- ; :: ,- ;t i inLo ihe nipple or valve with air pressure from a 
^uiiulard paint pressure pot through hoses. The-formulation may 
he placed til a disposable container within the paint pot. Causing 
1 ) 1.111 or hydraulic pump can aKo be used for the purpose. Injection 
pmcee lI froiu onc end of cl:c crack to the other Lhrough ad juecu l 
nipples or valves. Care must he taken b> inject the formulation at 
such a raLc- that the pressure required to inject docs not exceed Live 
pressure which the surface seal can tolerate. ■ During the mj ecu on 
operation, it is difficult to be sure that the crack is completely filled. 
One way of cheeking this is to continue injection through one nipple 
or v a j v e an it I the fo rm ulatio n s t art s co min g out of L h c next _ on e. 
As lids point, flic first nipple or valve must be capped off and injec¬ 
tion started on the nipple or valve which has:, just begun Lo show the 
formulation overflow. The spacing oi the nippies 01 valves may be 
decided by trial. After the crack is fully injected, the pipe nippies 
or lyre valves should he removed* il necessary by cutting ami 
grind Lite Hush with surface. If the crack groove has been on ly 
partly fiik-d with the resin mortar in the first instance, it should be 
filled flush with «he surface-. 

7,4, Hesiii Mortar Overlays 

7.4.1. Such overlays may be necessitated under extremely 
heavy traffic conditions involving iron-tyred or studded tyred 
traffic. They may also be provided in case of strengthening of 
existing bridge deck where conventional measure of drengthemng 
with plain or reitiforeed dement concrete which would involve un¬ 
due increase in die seif weight of the sir ueture- 

74 2 In these overlays, joints should be matched with the 
exist me joints, both in locution and type, and meticulous- care taken 
lo avoid"bridgiug of the john1 grobvu lI ue to finw oi resin n]<?rta r. 
Suit!iblc inserts of wood or other material may be -.properly mea 

over the existing joints for this purpose.- Any crack .in Lite existing 

piiyrm, e n t should b e appropr ia te I y repa ire d b efu-i e ov e r hi y in.g, 

7 , 4 . 3 . fixing of formwork a t outer edges, nl the pavement 
would present no difficulty, and can be done as tu the case of 
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norma) eon crete pavement. Knr intermediate lanes;, wooden planks 
leLained j.u pasilion hy wooden blocks fixed lo the existing pavement 
Fe £V"f f intervaJs by resin formulation can be used. Cube 
blocks b J j cm size a i 50-7 0 cm ini v rvaI itiay be adearnte fur this 
purpose 

^4.4. The procedure Jdr nvci laying is basically the ^me as 
in the case of patch lepmr.-: [para 7.T). The tack coat should be 
upphed as per pain Where rein forcing bars ate exposed, they 
-should a’so be thoroughly cleaned and given lack coal before over¬ 
lay ing with re'&in mortar or concrete, In view of large areas involved, 
greater attcntLOq is needed 10 ensure proper surface finish, Scjme- 
wEial rjehei; mixes Vis^S-Yis those fcfr pat eh repairs with belter work- 
£ibiJjLy arc helpful in achieving boiler surface finish, and easier 
co j npa clio 11 by l n >>ye I ling. I n ca &e a rough textttf e s u rface is 
required, ii is possible t"L? give a broom finish to the resin mortar 
overlay. 

7 5, Re sin-liomled Cera en i Concrete Overlay/ Rcsu rfadag 

7-5.1. _ Cement cohere te over Jay resurfacing can be bonded 
lo the existing cement concrete pavement by "applying a coat of 
e P 4 * 7 {esin Ion m i I at ion , pre fora bl y o f flex! bfe t y pe (c. g. p - 2 of 
Appendix 3} (in the prepared clean, dry surface of the latter. 
Only epoxy resin formulation should be used for the purpose. 

7,5.2. The existing surface should be cleaned and treated 
vjc.h. procedure in para 6. The potholes., po pouts, cracks etc, on 
the l-xj sling surlacc s lion Ed be I rented in accordance with paras 7,1 
and 7,3, Mild steel shear pegs, if required-, may be provided vide 
procedure m para 7,7. A mild steel bar mesh, extending 50 cm on 
cither side; of the crack should be embedded at mid-depth in the 
concrete overlay. Joints in the overlay should be matdied with 
those in the existing pavement both in type ;md location. 

.■',o.3- Formwork may be-held in position by suitable wooden 
blocks bonded to the existing concrete surface, us hi case of resin 
mortar overlay. 

7.5,4- The bond coat of resin formulation should he applied 
to the prepared surface as indicated in para 6,6 for Uck aoat. 
W1 11 1 c u pp] y io.g this coat, accidental flow oj resin font] illation into 
rhe joints should be carefully guarded against. Fxtea care should 
be Laketi lo ensure that all edges iflid comers of the concrete slabs 
aiL 1 : J ully. coated vv itih l lie resin I onu-Li j £i L j o.n - rJiiss i.% particularly 
rmpi a tain as These regions are more susceptible .to warping us well 
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initial differential drying shrinkage -dresses, find failure of bond 
in boiidct; concrete overlay normally starts from these fegEomi, An 
tow Kin perntore, ami with very co ug h. i lc l _ 1 k of existing concrete, 
tiiiekcf coats tmiy_V adopted. The fresh concrete should be 
placed nnd compacted while the boitrl eoni on tin.- existing surface 
is Sl id Laeky. 

AX’v Minimum tliidinejjs of shell over I ays/resurl lacing should 
be 7.5 mtri, 

7-6. i in fng mul Opening hi Traffic 

I lie resin application should be well cured giving adequate 
Lime before opening to traffic- For normal curing resins/a minimum 
curing period of4 hours in summer.jsiiul-fi hours in winter would gene¬ 
rally be adequate- in die ease of cold weather or slow CiLring'jesm 
form u kit ions if the repaired .sections cannot be dosed to traffic for 
die normal curing period required for these conditions, curing 
period can be reduced by curing at elevated temperature through 
; ipp I ica I io n of a ft i fie in I h ca l as in d i t at ed in paras $.2 and 7 .! . 4 . 

In 1 he 6a$9-0f resin bonded cement concrete overlays and 
resurfacing*, wet hessian curing should be commenced as early as 
possible after laying the cement concrete. Curing by no tiding with 
water Should be adopted a day after eon ere ling, and continued up to 
28 days age. As resin form uhl Lions Id r bonding new concrete to 
old are slosy-sctting (see oara 2,1-2. item 3). any lapse in curing, 
especially in the curlier stages, may loosen the contact between the 
1 wo concretes LhrotigJi warping of the upper layer. N the resin 
Fbrmulalion sets in ibis eo n dftio 11, effective bond can 1 10 1 be 0bLaine d 
between the two layers. In case- of time cons trail si . rapid hardening 
cement may be used in iho overlay concrete, for which 7-day curing 
would he adequate, 

In either case, after curing is over, the pavement surface 
should be cleaned to remove all foreign matter, and the joints pro- 
perly sealed before the pavement is opened to traffic. 

7-7. Fixing Mild Steel Shear Pegs in Existing Concrete 
Pavement before OverlayiRg/Kcsurfadng 

Shear pegs ;m: required to be Used a Jong the edges of concrete 

pavement for preventing- sept.. of the bverlay/re.smfadng from 

the existing pavements. They am be effectively bonded to (he 
aids ting p a ve men ts w ffb c pox y 0 if po ] yesie r rexi ri. Th ey con i 1st of 
20 2 j mm dia nikf steel bur, pin 11 or threaded and Willi a mild 
steel plate 10 cm •■, iO cus •' |(J mm welded or. screwed at the top. 
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f lie mild sLcel bars are fixed with i'csir i mix in lioJ.es drilled in 
tJ^e exiting jpa-vemenL The holes may be drilled with pneumatic 
rock driller. Ir- diameter of the holes'should by ! >20 mm more 
Ihiin that oj shear peg bin' Flit depth of the Jioie.s need not be 
more than J5-2Ucm. as a 20 mm dim ply in bar shear peg with 
an embedment length of ?5 cm can take a minimum pull Jok'd of 
fioO kf, ; and a 25 ntm din, plain bar shea i peg of 900 kg. However, 
wJiilo drilling the liota, ul least 5 cm concrete cover .should be 
leU at thy boitom, in order to prevent splitting up m thy bottom, 

Kesin sand mortar is introduced hr the thoroughly cleaned 
doic in air amount just sufficient to fill the gap between the shear 
peg and the hole. rhe shear peg j* given a coal of-’ resin forniu- 
Jation upto Uie depth of embedment before insertion. Thy shear 
peg may by kept stable in its required position by supporting its 
top plate from below with blocks or by other means. 


«■ construction planning FOR Ri;SlN RRPAIU OF 
coNuiEJ i: pavements 

>t.l. A variety ol Fuel ins have lo be considered, in addition 
to visual condition survey, for ascertaining the tape and extent 
or repairs required. Some eases may need detailed field investi¬ 
gation including load tests, especially when settlement of tltc 
pavement is evolved. 

y.2. The climatic conditions and working const cairns under 
which the repairs have to be carried out .should be kept in view for 
deciding the appropriate mate rials {esnedfatJv resin formula tion) 
m ix p report ion s, spe cia 1 i n eas ures n ec d e d (e.g / i bi«i x ru tur e con d i- 
tioning of the prepared surface and repair materials, curing at 
elevated temperature etc,), and manpower and equipment require* 
menta If the workers arc not already trained in resin repair 
techniques, specific provision should be made for such training 
in view of specialised nature of tJie work. 

8.3j A broad outline of resin repair system for concrete 
pavements, which can provide general guidance, in this respect is 
given in Fig. 3. This sequence of operations; considered in 
conjunction with the various climatic and operational constraint, a$ 
well as Lhe type and extern, of repairs involved, should be examined 
ro ciskesS and clear che likely botllenepks in exception. 

k r 4. Manpower pnd equipment requirements should be 
planned out to. lake cure Of these various bottlenecks- to. thy maxi 
•limn extent possible. For example, where, lime con,:-: in uni is 
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Severe, suifa^s picpumi.inn involving culling and fo min g of grooves 
in the concrete would be it major bonllen eck. unless mechanical 
means are employed for i.In: purpose. Fixing of appropriate form* 
wor'k i n _ case o f -edge or .comer spit I Hug tan be another hotileueek 
medium eases, hi cold dimutes, Induing of the pavement and 
materials. r.md subsequent healing of re paired sect ion for curing may 
present still another bottleneck. Adequate provision should 
be in a d e lb r s tan d by eq 11 ipment u n i f s. a $ w d I as skilled cm ■ | k: n Le rs 
(for prep;i ring and fixing formwork for edges-or corner spnFl repairs), 
masons (for proper surface finish), and if possible a .vlo lie-dresser 
(for final finishing of groove's for repairs), 

l k O* A LlTY CO\ f«01. OF ItESIN FI WORK 

9.1. ^triCL quality MmEi^-1 is esseni !;i| <lu ough employment 
of trained workmen and adequate super vis ion staff for the- specialis¬ 
ed nature of resin repair work. The quufiiy of luudu mfiLenalS as 
well .is (he finished prod net should be constantly checked to 
ensure good q.ualily work. 

9. > r Checking flic Quality of Finished Work 

c f I ■ FieW Ijund strength: As the effectiveness. of the repair 
depends on lb e bond devdoped Willi the old concrete, it is recom¬ 
mended that le£ts : should be made m the fidd os' on samples 
recovered from the repaired portions to ensure adequate bond 
strength - The type of tests and minimum recommended bond 
strength Vatires ure given below: 


Tyiie of Kepiiir 

1 

Type ol Test - 

Min. Bond Stretiglh 
Value 

■l i ? Re:-in Itli nd u rl dement cnin-rete 

(cemenl concrete to cam^nl 
co n l' i e ; c bo fid wilIj epoxy 
rcsui) 

(ip l'ensile boinl 

a lentil 
i h) Shear bond 
Sircnfitli 

7.5 kg/cm 3 ai IS days. 

I o xl 1 win' .at 28 days 

fii) Fte-bn {normi 1 rufia'ii'S toi 
Cctfteni co aerate fboth for 
epoxy and pi%£s+c( rosin 
repairs) 

:.;ij 1 ensile bond 
siren lu i 
i b) SficsiC l: and 
• i rengl li 

7.5 kg/ciri* at 7 days 

1 5 k l 1 ,'en i 2 in 7 days 

(jib Fixing shear | n.:i? wllh icsEu 
moipir 

mi Pull dill 
shear bond 
so email 

Pull olu load in 2 
■lays i,2 xduii'ui j>ul' 
Oui load for pug 
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Tbe test procedures ft>r Lhcsc icsls arc given in Appendix 4. 

9,3. Resin Content ill Hardened Resin Sand Moriar 

93 j, { l may sometimes be required to cheek the resin 
content in hardened rwin-sfliul mortar, if repairs have not. been 
found i.o be satisfactory. This can be done expeditiously but 
nppvoxiimi Lely determining loss on ignition at EOOO'T . The test 
procedure is given in Appendix 5. 


t 


I 
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Appendix-! 

SUGGESTED ICS!' PROCrciniRES ion DETERMINING 
THE PROPERTIES OP RESIXS AND 
RESIN MORTARS 


IE 


TIE Moisture Susceptibility 

<») Pw-M t'i:r cat-1, res.arur mi* -six 5 dm cubes us foi usmnr^- 

'9iVs strength uv-l. 

•..' .. t 

{ii> AI lirj- 4® hours rtf tasting, J cob.&s line imma-scd in water at 

30 t - C, th ivimvining Vdubes Mug cured ... ai the same ten 

pcraL11 jc tor ei I n i her period »r 7 duyb. 

■ c ' Obuiin. nveruge cninpruSsiYtt siK-ngl n for water cured and air cured. 
fe&nnpM separately ^ and /dcierrmue the per tout toss Tot water 
immersed sai iplus yi i-n-v: iiii'i.curc'til reference samples. 

Id) This per cent |<j*s in liompres^lve Dincrx^ii' Ey i.uhen gs an hide* m 
snsccpciliilUy of i lie resin mix. 


*5 


Pol Lilt of Resin Fdrniufrtlkin 

tM) Prepare M\ Min or res in ion uriaiicm by thoroughly mi Kina the 
i-esru n?d l 5 ftrdenc^aCt 6 lorati.irifc»talyii c&mpfrnents in proposed 
po. ions, m ■ I k.g eupncfly hems pin’d oil porccla n bowJ bv mean'-: 
ol el Spain hr or any agtt ailing device. 

lb). Vim ill n ..verm, dry, 25 mrn size pdialnr's brush. :molv the resin 

s a rf aM w’-h as coiiieui ertrtcr^ic gw 
i.i-^i cm length, starring immedh.iel,. after Rising the rdnrtiiEatibn 
and rcpcu line ihe 6|S«ratim) every live mi.. 

fc.) W.lion it become* just difficult tu :-n:i■.I lh£ i.sin properly with the 
• M iisji. the nnlc is rioted, Hie lime elapsed sincO.jedmnE^jsn of 
imxjnj’ of rdari mriruiFalcon is ntton as ur p, [ H/e 

Compressive Slren^th of Resin Mortar 


© Prepare 1 


nOS cubes ul S em Sk'-- |pr each pujpoKod miK" oi' resrn 

of I On i :'-qLmrv 
and fin is h i m? by 


&asid mortar, opmpqetiins in ih< . lumlds-f>y men os 
" ''b: Steel :od OflO pm leftjtlh JL 1 Iwn euii.il [Ji'iiy 
1 'avirr. i mg In excess w\ h n r:.ee! i rowel 


m 9 mc W -ffif ^ # tc * L ^ dimples may fe 

nonld;d J.Z4 liuii rv a iter oils' ini; d$geii‘diiift upon the re^idi 
lor 11-111 lotion, being III-a senini: or slow setting. 

fc) Test, the e:r6^ hi a uom nosd.m testine mncl.vln? ;n a rate of 
loadiTig of 140.%,'em? per minute, noting the maximum load Lafcen 
11 >; ' h -‘ auaes, and Ca,!cu tale - eti in p rossi Vi StrengLh From Hie ftverflfw 
V r 1 ■' ■ >' ■- 1 1 b*!j for eiudi nh.-. 
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IV> Bond Slteit glh (uf Uc sin M url ar-Cc men 1 Concrotu Com pos i tcs) 

ttt) Fi'Cj)Lire 3 cement concrete I ducks: 1'tf cm ;■■: LQ cin.'7,^ e-ul wllll 
M-.15CI ivnuini concrete’, by cnuinj* from UJ cmv 10 cm 50 cm 
hctim hjj 1 custiug tci size.- 

{[)> ]n case of ea&i to-siz^ prepare the surface m be banded 

by I : I dilute, Ht’L acid i real men-:, in two up plication* prfam 
sv.,ihiEn: profiis* Iv wiltJ WH.LCL Ond In ly drying Llicnl in Silf In 
csiritt bfsumpJeii : L 11 11 ' 11 L Luxm:-., use i lie saw-cut dean, dty pge 
lor b 1,1 ndinj;. 

rci Apply resin formulnil()u in llic prepared dean dty airfaee. When 
the formuUiiiijLii ^ s.iiE],lacky apply 2.5£m ton L ’ 1 >' c '' 01 Fropo&cd 
resin—-sund mis, oom pared ng M 10 nan mould by means of 1. cm 
sq ii is re mild steel rod of IQ cir. leu (fill ami tinishinij by removing 
lbe excess willi a died bowel. 

(til Cure i it u ii a I P' ± 2X for 2 days mid determine the bond strepsth 
th-rojlgh• dijjepc.-ajhoaj m i ho line 1 of interface, at Lhernieot loading 
rtf l 40 ii .'c irb k?i inLri.it n:, n nf i ii i L b ■■ ir,a s i mn m I o »d la ka n by i n e 
dnitiposittfs and calculate diuar sireogih IWjto 11 w avcrujjo oNli n L e 
composites for each mix. 


V, Shrinkage of Resin Mortar 

fuj Prepare 3 rmjrtiAi bars oJ 2.5 ctn 2.5 Cflivc24tr5 cm _sizc foi each 
proposed mix, 4b ni[) acting in Hie moulds by mean' 1 oi l cm stfudre 
mild side! rod of 20 cm Jeni# in one laysr. *nd jn^bm^by 
removing the excess with a slcc i irnwei, Curfi in air al nb |. ^ C. 

(bi Insert tine pin al butli ends of cadi ie-din mortar bar, 

fcj, Difetej'inInc the distance between two pin heads, initially by means 
of n . i a a el I ittg m ie ro Lien p«j; 

{d) Repeal Uie ppoce&s of meiisiiremeni when the mortar has set 
•f si ft e r 2 days). 

^) C a Leu I a 1 c s hrlrt I iage vt 1 1 u* Firottt the t ye r&gfr d i 1 f. re i ice between lw a 
11 !isei-yti x inic-i bii three bars fen .each mix 


VI. 


CoefHcknt of Thermal Expansion of Resin Mortar 

f.aj v re pa re 3 m o rtil r ba rs o f 2.5 u a :■ 2.5 a\ i y.2H. 5 cm d s lot shrin k- 
age test. 

fb) t ure Cot 2 d.jny* in aie-.al 20 - ± 2 "C. 

ft:| Use Etanddfd rhlTmcl expansion ftpiwvmlus vdlb u >scdpe-i iirmr 
mhicliiiicnt for m&asiiriuK Lhc cspsinsioji of mortar hars 


I d l I'U k C i n i I i a I m IL i TI y. of S ll e | ji i S i I i r i n d I t d p b f I flC ' ■ :11 L b«>O# t he 

leleSfittp'ic mirror d f room fa cure a nd .st art h<at ui.g-. Cut spetu- 
mesi bv circulating. klc:uu in the apparatus. \Vbm ilici-c is no 
furlbci mcj-casc isi tempemt'jre , bilte Line furol reiiduiy, .nu. eidailnu' 
i.lii- difference between Hie lwo nxidinns. 

I ) C3:rlcukw coefficient of thermal citpunsuirt rro.m the uverage nf 
Lhrer mortar Bdra- for caelt mix. 
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£wl,;'V C “ k, '' a ^ d Weath “ rhl 2 T “< «r Durability of Hesid 
ft I ort □ r-C uni cut Concrete Composites 

11 n 1 2f ^ : y 1J T 1 ' ;ic '■ Tl a 11!L ' fin •« wfc/cjcles Jor tin; test acco rJinr* 

a ' l K P"$SF* ** *f«« SUS 3 

ruicn.noe, Jrcmi Ihe [blowing Lhna’: different uyelcs: 

: mr*W fat ciimatc-Ajlciiiarc heating uttfl coohnn 

««•«* ~ws 

* 7 X l . rcm e . Co 1J ^ 11 " ff* e-A11 e r.j ia tc fi^ey mg and i Jiawi tic 

m c : fisf&> 6 *& U P$ 

AIU: n tat in g CXI remc |] L-, t a nd 4JC1 d CO ad 11 i om. A (Lcrn ai i □ p 

Sm Ii d i? fl1l Sr f 11 " 1 ij re h C7i11fi :Lml lhawin ^ ^def 

1 ! tC£itl H t I I - T 2 A I nr Is h.OU is, fpj | W6( | b v i R, vvliiif 
1 '! l««n- ;i.rt<| in rn I £r for I. ]iou r, bcaif n s ui a ■ r 

m c J .°. r 4 Itolii-s, cooling in air at 30 n ± 3' 4 (! f yr i 
Jiolli mid mmnrsim; m water for* hour. This CyCllS H the 
several weathering cycle of I he ferae. 

tti> Fur each type of w£ai (wring cycle, prepare one set 8 f i ,- e ,r n 
11ioj i,u-cement concrete composite Specimens as in case of bond 
|Y ^ve-; a.iid 3 rcSit, mo, tar cibL-tScTmons is 
0 cpirtpi cssne Hlrenjgtli test (item 11 above). Also ofern re .me 

eye ^Ifas Si?. S ' >Ki mens bo £ti bj ec led to wen tfieirl n g 

(C - J £“i e :I l L ' altering test spcoijnpxis in air for 24 hours at Si*. >*r 
an d subjcct l hem to 30 won r r-j^ri ng cycles. ^ ■’ 

id) 1 o sludy the c fleet of i n for.facia I bond between resin monm and 
ceiocm concrete, ttucliUfy examine the lest s pee i me us 5E m 
cycle .forjtny bond I'lvrckim; it the interface and when such enc 
out!, rs noticed recced the .number or cycles required locate era- 
king Tliioushoal this ptn.Hl. the eonliol specimen.-; ir; cured" m 
tur at tt Lemperatute of Jb-'j. 2"C arc cm cam 

(o> Aftplbecomplciioti ordi) cycles, lest the wciudercd a, 

v.- I.» u,.,-:ral .podineijs for Iw.i-J a nil coni] ra fivt s S 1,7 
Calcultitc t he»e stre i > s hs r u r $9 at I u; l in B tcs( ' :..... ^ ■ 

cojLlage ot lEiofie for cite control Specimens '' ' ^ u ’ 


{ 
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Appendix 2 

TYPICAL VALUES OF DIFFERENT PROPERTIES OF 
R ESI IN I’ORMULATIO NS AIN D M O ItTA R S 


Rcsjii formula I kms 


Ram Formulation 

Pt‘if'petty 

CtiefticiciU ol thermal 
p a nsion 

Epox v Resin 

Polyester Pcsrii 

(1 ir n ;'<:m."C] 

2.1-25 

20-3.5 

Viscosity 

(cent tpaj.se ill 27 n Cj 

400.0-J WOO 

5000-10000 

Lineai' shrinkage. maN, (;%) 

0,1 

0,1 

SpiteiJ"io gravity. 

min. 

1.05 

jLii 

ina*. 

Pot life 
(Miiuncs.) 

(varies wilh aec.eleiatot used) 

L20 

U.9—1 .0 

25‘C 

DO 

SO 

30' : C 

60 

60 

35'C 

45 

40 

Storage life 

At least 

12 months 

At lease 

12 months 

Mo isi n re S ttsecpi IbiJity 

Slightly susceptible 

Susceptible 

Re si n Morten 

l.poxy ResiihRfW/} 
Martars 

Pu fyait'i' Rexiu-SitiUf 
Mortars 

Ci) i l ) pressi ve Sij't ng I b 

350-1000 

650400 

of 1:3 to Hf? mortars 
with bo til line and 
medium sand (kg/cm 3 ) 

fat 2 days) 

(at J day) 

Tensile Strength of 

SO-100 

100-120 

1:3 to J:4 mortars with 
line sand (kg;cm 11 ) 

(at 2 days) 

: ( 

(&t 2 days) 

Float ral Sirengih of 

400-500 

350-450 

!to £:4 mortars with 
fine sand (kg/em 1 ) 

(at 7 days) 

(at 7 days) 

Bond strength of 

25-45 

25-45 

i:3 to 1:6 mortars with 
b Oi h : i no an d i ti cd i 11 
sand rkg/em“) 

(at 2' days) 

fat 2 days) 
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Appendix 1 


rvprcAL resin formulations and their 

SI II ABILITY FOR DIFFERENT USES 


(A) Typical Epoxy Resin Formulations Components 

Baits (iiy wL) 

FA 

I'poxy r&sm ■; Dfphcnylol propane cpich 1 a rhydri ft) 

1 Oil, 


Hardencr-l | Pi>]y snip hid*' polymer) 

51 


Hardener-It '(Tertiary amine) 

4 

l: a 

1:[io \y resin i;.Dip 1 icnyIni-j-■ j o|mne epic 1 1 ior-hy i\ rin) 

100 


Ha s <1 e nor-111 (Po 1 yn m Lde) 

20 


11 a rtl c j i e :■ ■ 3 V (Amine ad due l,) 

H arUcner- V (Amine adduct- l'a.s t eu ri njj) 

20 

20 

E-3 

l p« s y red n (£51 p ben y tol-p rop a nc e p ie h 1 or hydrin) 

100 


l IIIi;lI enCf’111 (Eo 1 yamide) 

45 


Hardener-LI (Tertiary amine) 

5 

E—1 

Eposy resin with r^elivcdiluents (LMptaJnyJol 
pro|v 11 ic-ep 1ch Ioi 1 1 ydrin wills react! v c til[ucnt) 

10O 


Ilni deiier-l V (AJllitltf addn<jjj 

IH.1 I'de per-E i ( Te rli ary amine) 

45 

5 

Er'5 

Epoxy re--;in (Diphenylol-propane epEclilorhy drill.) 

roo 


Dibutyl phLbaluLC 

7 


Ha rdene r-1Y (A m in* add uct-J 

44.fi 


Hardener-V (Amine adduct-fa si curiiijO 

22.3 

E-6 

Epoxy rosin, i.Dipl'eMyJciL T propniif tpichlorhydrin) 

100 


1 S a id me r-V! (Mod ti i rn fa x i - ani i no h a i de-ncr) 

50 

E-7 

Epoxy resin (Dip.fienyLot-propane- epkliJorhydrift) 

100 


J-1 a id cncr- vii (sj d w-a m i no .1 1 as-dene r) 

50 

E-a 

l poxy resin v,i li line siJtdous fillej (Diphenylol¬ 
propane cpiohlorhytlrin with line silicions tiller) 

100 


J lai deiicr- VLI t Mcilium fat-anline 1 sardoner) 

50 

fi-9 

Epoxy resin with fiftAsil icons filler (Dipbenylol- 
pmpfinc cpicEilorliydrin with line dlieiruis filter) 

roo 


J1 asdeuor-VII (SIow-u mi i ie hnnlcftcr). 

50 


(B) Typical Polyester Resin Formulation Components Propurtiou 

! J I Polyester res in (solution of unsabprated polyester 

and monomer Sty tone) ' EdO-tm 

Catalyst (Peroxide) 2,5 mi 

Accelerator (Cobalt N'aphtheniiic) y t 5 m j 
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(C) Suitability of Different Typical Rusin Formulation* for Different 
L ses- p rul j m i ua i y Resiu ScJcetim Cha r ( 


Type of Live 

Suitable Resin i omiuhrtiao 

I Rondrag m-w cement concrete 
to citii (Resin-ban Lied cement 
concrete o veil a y s,' re mi ifac i n gs.i 
patcli repairs) 

]:-2 

2. Resin mortar/resin concrete 
rep: i i i s t Pa l c hing i > f oot 1 io les, 
spailed areas„ popouis etc.* 
resin mortar overlays'] 

*(a) Hast Curing! b-3, r-4> E-ti, 
B-8, P-J** 

hb) Mcdi un Curing: E- 1., E-S, h-7, 

E-$ 

Slow Curing! Li-2 

3 Skid and wear resistant layers 

Same lls under item 2 

4. C rack rep airs j. by i njeet i o.n o! 
resin farmu!iition) 

»(a) Medium Curing : E-k>t 
+(b:) Slow Curing: 


■ Only wly-Ji Lhc existing surface is eocftple'tely <Lry ui the time df repair. 

Only in urcat* of dry climate and Low wator-ra bk when the repairs are uol 
Likely t.a be subjected/exposed to moisture ■effects, 

•r For use lbilJul 1 conditions where in) and i, ho arc not suitably 
4+ Law viscosity resins* 
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Appendix^ 


TEST PROCEDURES FOR CHECKING THE 
ADEQUACY OF ROND BETWEEN OLD 
CONCRETE AND OVER!.AID MATERIAL 


I. Tensile Rond Slrenglh Ti;sl 

1. Field Test Procedure 

00 Using n .tnn' cutting d ill of IW ram rtia. rti&Jce a cut at the 
selected test location throng I ihc overlaid c.o [terete cm- resin 
mortar and the bonding res?a fornuUalioti, so (hat Lite cur 
slightly g \tends into ric old concrete, prodt .. iiu’ a cored island 
on i he. surface. 

ihlTnke in set of standard pifuef cap arid pipe plug. s<> that Hie 
outer diaraeter ofThc'pipe Cup is slightly bigger than 100 mm 
and the pipe phi., can be screwed into the pipe cap. (iS'prmnlly 
pipe e«p for 75 mm inner diameter pipe and pipe plug for 
$7 ram inner diameter pipe .should so: vc this purpose). The 
closed end of tlie pipe cap should be madiiriLui smooth on 
idle outside, and .is cylindrical surface slnmkicr eur to provide 
100 mm ilia, so face. I lie Li?;i of i lie pipe plug sllOLlhl rui 
provided with ci -mitable siee] hook or straight bat for apply- 
iog the tensile test load. 

ih') Fix the machine-smoothed pipe cap. lo the. stir lace of die cored 
isiund bv epoxy resin founding. 

(CD Screw the. pipe plug into ibe pipe cap bonded to the cored 
island. 

ic'l For applying the tost toad, any 'suitable eu inngement such ns u 
m ee h a n i e :■. | sw I vol It ecu I. I ly lL rani i e }\i e k or G1 ltd id \ Id a [ | 
presenting jack may be used, in con.junction with dppro- 
i riate contKiUi.’ig arid loud rh&txuring arrangement. Fig 4 
illustr .ties dome typical at rangeiiiertls-, 

(T) Applying test. I odd of r ft tonne grade ally, If the cored island 
does not fail at the bonded interface oi elsewhere upto this 
h.tid, line bond developed c't-m bo considered us adequate, 

[f (he failure occurs at Lhe bonded inter Ihce he hut; the Usl load of 
I rft l oiiite. this e.\ l-l n - or bo: 11 1 st rengi h devcJopeti t ■> iioi adeqi m tc. rf fa lI ure 
occurs eJse-v,-he iv in the bored Tsifrad, Lhc test s boo Id bo considered inconel, i- 
sive ns regards iritciTacial uutd und be repeal.-, I m alien her location 

2, Laboratory I't-si. Proccdui r 

(ai Using a core citrine drill, n !Q0 thra dia. core should be 
recovered upto fitlj depth from (he test location, 

lb) Prepare Lhe ie-si piece by making saw cues ,.ti distance of 
oil mm on cither side of the bonded ini efface resulting in a 
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Fig. 4, Some typist L aiTangcmeni fett IBiftii tensile bond slrcrigdi 
Lest in the field 


lOO mtn Io'lis cylinder. In Case of thin resin mortar treai- 
monts., only one uni need be made in the .old concrete, at a 
diiiianee nF 50 mm from the ecme re: o renin Jlilci'I’ej.cu;- 

(c) Two sc-Ls oi" pipe caps and pipe p!ugs, with miLd siccl 
bar* welded to pipe plugs lor application ol leal load. shall 
be prepared a'! lit (b) under LliO Fiejtl , lest Procedure. Bond 
tlie two pucp&fed jlipe cflgis. to either face oT die t.f$ piem with 
resin for imitation - 

(d) Screw the pipe pUigb into the pipe caps nt the si me of lesi. 
Perform t.he lest by applying the rc&UbfuL through Hie bars 
welded Us the pipe plugs. 

/M The teat should be carried to failure, and the bond &i length 
an dc V c I LJ pec I ca leu I a Ltd, Th c t csl resu Us may be s 11 Le rpve ted 
in (he same way as for ihe field tcm. 


IT r Shear Ron A Strength lest 

<:.i) Using a cord-cuLting drill recover a 100 tniin dia. core upto Lnll 
dtp Hi From the Lost focal ion. 

fbl prepaEtf a LOO mm long lest piece by making saw cuts_i_n l In: old 
" concrete and the new overlaid materiaL hi distance?; ot .a mm and 
25 inm rMpeciivcIy frmti the bonded interface. 
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Tl ^ 1 specimen in shear bund by shea ring the 25 mm end 5 lice 
from the cy 1 1 n lS r ico I icsl piece. This test piece *U on Id be tlgh'tiy 
1 ■ ■ L ' m him 1 hie cltimjj.s du cither side of the banded interface, to 
ensure uniform application ol Jo ad over die test specimen {Fig 5) 
Alternatively, the tfcrt piece can lx: ea*i in conete(u cubes 16 TabilE- 
■hue clamping lor the lest. 

fdl If the tc&l specimen docs not fail in iflicar bond upto.a load of 
Lft ton no h t he bond developed sJia] I be considered as adequate 
rue shear bond strength developed m 11 y be obtained by loading 
to failure, and dividing the rokil failure load b.y 1 be cross-section 
urea of the cylinder. 


2QOn»m-x 



JOO 

ill hi 


J35 

JfUli 

a 


' 75 f 

mm 



I - 

1 

j 

T^T 
i 11 

u 1 
r jj i 

T" 

1 

J_ 

i TT -|- 

1 0 1 

1 n 1 
J-U - 1 . 




- BOND 


TEST SAMPLE 


fig. 5. Arrangement for^hcai bond ccsl on core samples 
recovered from field 


III. Pull-flu I Load Test for Shear Fugs 

(a) Adopt a se| up similar to 1 bo one shown its Fig. 6 for conducting 
pull out load red for shear pegs. 

(bj Apply u total toad of dOiHg in case of 20 mm dia. shear pegs, 
jiuu Pi 4 f n case df 25 mm da n. one, in tour equal increments, 
deserving lor any slippage after each I arid increment 

(ei n no slippage occurs upto full test load’, the shear peg should be 
regarded as adequately bonded, 

fdl In case of slippage at a load lower than the pull test load tile 
ioadmeroment just before ihe one at which slippage occurred 
wnl be segamed its i he loud Cfci4Tying capacity of s he shear peg. 

1 el in llII cases of inadequate load carrying capacity, the .shear peg 
should be removed, and fiabd afresh after removing the jesin 
mortal' from ihc hole m Lhe milling pavement \tv" pneumatic 
rciqk driller. 
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TEST PROCEDURE FOR APPROXIMATE 
DETERMINATION Of RESIN CONTENT IN 
HARDENED RESIN mortar 


Obtain ii representative sample of tlic hardened rUSin^Mami morl sir (Every 
precaution should he taken to ensure* truly rcpr.cseni;ilive samp lei. 

Weigh. a.bput 25 gm of the 3n.oip.ls in a deun porcelain dish: 

t'lnec Lhe uoreebiiL dish -.vi l1 1 tin; sample. hi an electric furnace with a range 
unto 1000 O for ignition* To ensure const mu weialu aft ei ignimm, i«cp 
the sample in the furna.ee at MXJU'C for t hour minimum- 

, After ignition, trsnfc.r Llie porcel*In dish to 3. desiccator artd allow ii to 
cool ret rod in temper a, tune. 

Weigh i he dish with the ignited stnuplo. 

Chico late resin conieru of mort.ur proportions us follow : 

I .e l Wj-Wi)jgilt of d tv porccIu;i0 dish 

W,*^Weight .of pored a in dish resin sand mortar sample, before 
•ignition 

W?.=Weiii I'll if po red ;L in dish H- sum p I c u ft« r i gn it i a a 
iffo 

Wj-W p 

Ream contone. *%=> ^ —■•- 1<kJ 

. e lW-ac 

Sand/iesm rut Jo, h^ 

l liereforc the mortar proportion will In- I resin: S ?'4nd 
tie : Phis method will hold good only for siliceous satid. 
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